(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 



iiiiiiiiiiiiiiiiiniiimiiiiiiiiiiiiiiiiiiiiii 



(43) International Publication Date 
16 January 2003 (16.01.2003) 



PCT 



(10) International Publication Number 

WO 03/005657 Al 



(51) International Patent Classification 7 : H04L 12/66 

(21) International Application Number: PCT/KR02/01278 

(22) International Filing Date: 5 July 2002 (05.07.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

2001/39913 



5 July 2001 (05.07.2001) KR 

(71) Applicant: SAMSUNG ELECTRONICS CO., LTD 

[KR/KRj; 416, Maetan-dong, Paldal-gu, Suwon-shi, 
442-370 Kyonggi-do (KR). 

(72) Inventors: CHOI, Jae-Am; 691, Pungdeokcheon-ri, 
Suji-up, Yongin-shi, 449-846 Kyonggi-do (KR). KIM, 



Jong-Oh, 457-366, Pongchon 10-dong, Kwanak-gu, 
151-823 Seoul (KR). 

(74) Agent: LEE, Keon-Joo; Mihwa Bldg. 110-2, Myon- 
gryun-dong 4-ga, Chongro-gu, 1 10-524 Seoul (KR). 

(81) Designated States (national): CN, JP, RU. 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



i (54) Title: APPARATUS AND METHOD FOR TRANSMITTING A VOICE FRAME IN AN ALL-IP-BASED MOBILE COM- 
! MUNICATION SYSTEM 



in 



TELEPHONE 

NUMBER 
IP ADDRESS 



— VOICE — u -> | CODEC j 403 - j"" UOP I 




(57) Abstract: A method for transmitting voice traffic in an ALL-IP-based mobile communication system. A mobile terminal first 
) transmits header information using a signaling frame, and then separately transmits only a voice frame. A Node B detects the header 
► information from the signaling frame received, stores the detected header information, and upon receipt of the voice frame, adds the 
* header information la the voice frame and transmits the header-added voice frame to a core network. 



WO 03/005657 PCT/KR02/01278 



APPARATUS AND METHOD FOR TRANSMITTING A VOICE FRAME 
IN AN ALL-IP-BASED MOBILE COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

5 

1 . Field of th e Invention 

The present invention relates generally to an apparatus and method for 
transmitting voice/data frames in a mobile communication system supporting an 
ALL-IP network that transmits both packet data and circuit data using an Internet 
10 protocol (IP), and in particular, to an apparatus and method for removing a 
header from an ALL-IP-based voice/data transmission frame. 

2. Description of the Related Art 

An IMT-2000 (International Mobile Telecommunication-2000) network 

15 supports bom a packet network and a circuit network. Recently, in order to more 
effectively perform packet transmission in the IMT-2000 network supporting 
both the packet network and the circuit network, attempts have been made to 
integrate the networks into an IP network, called an ALL-IP network. The 
integration of die existing networks into the ALL-IP network has been conducted 

20 by a future mobile communication standardization organization including the 
3GPP (3 rd Generation Partnership Project), the UMTS (Universal Mobile 
Telecommunications System) standardization organization. The ALL-IP network 
has an open-type data network structure, so it can effectively introduce various 
services that will become available in the future, especially IP-based services. In 

25 addition, the ALL-IP network, as can be inferred from the term, has a function of 
transmitting circuit data, i.e., voice through packetization. Therefore, for voice 
transmission, the ALL-IP network converts a voice into voice data and transmits 
the converted voice data in a frame unit (hereinafter, referred to as "voice 
frame"). The voice frame includes an IP header so that the voice data can be 

3 0 properly transmitted to the IP network. 

FIG. 1 illustrates a structure of a UMTS system having an IP network. 
Referring to FIG. 1, UMTS system consists of a Node B (111-2), a radio network 
controller (RNC) 120 controlling the Node B, a co-network (CN) 140, a serving 
GPRS (general packet radio service) support node (SGSN) 130, a gateway GPRS 

35 support node (GGSN) 150, and a mobile terminal (MT) 101 is connected to an 
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IP network 160 through a Node B 111-2 , an RNC (Radio Network Controller) 
120, an SGSN (Serving GPRS (General Packet Radio Service) Support Node) 
130, and a GGSN (Gateway GPRS Support Node) 150. Here, the mobile terminal 
101 may include a mobile phone or a personal computer (PC) connected to the 
5 mobile phone. During voice and data transmission, the mobile terrninal 101 
packetizes voice and data according to the Internet protocol (TP), and then 
transmits the packetized voice and data to the IP network 160 through the above 
elements. 

10 The mobile terminal 101 converts voice input by a user into voice data, 

and constructs a voice frame using the converted voice data. The mobile terminal 
101 generates a transmission frame by adding headers to the voice frame, and 
transmits the generated transmission frame to the Node Bill. The structure and 
operation of the mobile terminal 101 and the Node B 111 will be described in 

1 5 detail with reference to FIG. 2. 

Referring to FIG. 2, a voice frame generator 203 converts voice input by 
the user into voice data, and constructs voice frames using the converted voice 
data. A signaling generator 201 receives information on an IP address or 

20 telephone number input by the user, and provides a protocol stack 205 with a 
header generation signal based on the received information. The protocol stack 
205 generates header information according to a real time protocol (RTP), a user 
datagram protocol (HDP), and Internet protocol (IP), in response to the header 
generation signal. The headers generated by the protocol stack 205 are added to 

25 the head of the voice frame generated by the voice frame generator 203, and then 
transmitted to the Node B 111 through a channel allocated by a physical layer 
207f*Reference numeral 221 represents the voice frame generated by the voice 
frame generator 203, and reference numeral 223 represents the voice frame to 
which an RTP header 'b' is added in an RTP layer. Further, reference numeral 

30 225 represents the RTP header-added voice frame output from the RTP layer, to 
which a UDP header V is added in a UDP layer, and reference numeral 227 
represents the RTP/UDP header-added voice frame output from the UDP layer, to 
which an IP header 'd' is added in an IP layer. As represented by reference 
numeral 227, the transmission frame is constructed by adding the RTP header 'b', 

35 the UDP header V and the IP header 'd' to the voice frame, and the transmission 
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frame is transmitted to the Node Bill through the physical layer 207. 

The Node B 111 receives the transmission frame transmitted by the 
mobile terminal 101 through a physical layer 211. A frame processor 213 detects 
5 (extracts) headers from the transmission frame received through the physical 
layer 211, and processes the voice frame according to the detected header 
^formation. 

For example, an existing UMTS AMR (Adaptive Multi Rate) codec 
10 inserts a 40-byte header in a 30-byte voice frame in order to transmit a 
transmission frame in the ALL-IP network. FIG. 3 illustrates a structure of the 
transmission frame. For example,_if a voice frame handled by the AMR codec is 
1 5 - 32 bytes, then a header of a total of 40 bytes including a 12-byte RTP header, 
an 8-byte UDP header and a 20-byte IP header is added to the head of the voice 
1 5 frame. Further, an additional header may be optionally added to the voice frame. 
As a result, the actual size of the voice frame among the transmission frames 
transmitted over a radio link becomes less than 50% of the whole traffic. 

As described above, in the mobile communication system employing the 
20 ALL-IP network, during data transmission, the size of the header is larger than 
the number of bytes of the actual transmission voice data, bringing about a waste 
of radio resources. 

SUMMARY OF THE INVENTION 

25 

It is, therefore, an object of the present invention to provide an apparatus 
and method for preventing excessive addition of headers to the traffics on a radio 
link between a mobile terminal and a Node B in a mobile communication system 
employing an IP network. 

30 

It is another object of the present invention to provide an apparatus and 
method for adding header information to a voice/data frame received from a 
mobile terminal before transmission to a core network, and removing header 
information from a transmission frame received from the core network before 
35 transmission to a mobile terminal by a Node B in a mobile communication 
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system employing an IP network. 

It is further another object of the present invention to provide an 
apparatus and method for separating header information and a voice frame before 
5 transmission by a mobile tenninal in a mobile communication system employing 
an IP network. 

It is further another object of the present invention to provide an 
apparatus arid method for storing header information received; and upon receipt 
10 of a voice frame corresponding to the header information, adding the header 
information to the received voice frame and transmitting it to a core network by a 
Node B in a mobile communication system employing an IP network including a 
mobile terminal for separating the header information and the voice frame, and 
transmitting them through different channels. 

15 

It is yet another object of the present invention to provide an apparatus 
and method for use in a mobile communication system employing an IP network, 
wherein a mobile terminal separates header information and a voice frame and 
transmits them through different channels, wherein a Node B stores the header 
20 information received through a corresponding channel, receives the voice frame 
through the other channel, and adds the header to the voice frame before 
transmission to a core network. 

It is still another object of the present invention to provide an apparatus 
25 and method for removing header information from a transmission frame received 
from a core network and transmitting only a voice frame from a Node B to a 
mobile terminal. 

In accordance with a first aspect of the present invention, there is 
30 provided a transmission apparatus for transmitting a signaling frame and a voice 
frame to a reception apparatus in a CDMA mobile communication system having 
an ALL-IP network. The transmission apparatus comprises a signaling frame 
transmitter for transmitting header information, needed to transmit a voice frame 
to a destination, to the reception apparatus through a signaling frame during a 
35 call setup at a call attempt request of a user; and a voice frame transmitter for 
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constructing the voice frame using only voice data to be transmitted, upon 
completion of the call setup, and transmitting the voice frame to the reception 
apparatus. 

5 In accordance with a second aspect of the present invention, there is 

provided a method for transmitting a signaling frame and a voice frame to a 
reception apparatus in a CDMA mobile communication system having an ALL- 
IP network. The method comprises transmitting header information, needed to 
transmit a voice frame to a destination, to the reception apparatus through a 
10 signaling frame during a call setup at a call attempt request of a user; and 
constructing a voice frame using only voice data to be transmitted, upon 
completion of the call setup, and transmitting the voice frame to the reception 
apparatus. 

15 In accordance with a third aspect of the present invention, there is 

provided a method for receiving a signaling frame and a voice frame from at 
least one transmission apparatus through first and second physical channels in a 
CDMA mobile communication system having an ALL-IP network. The method 
comprises the steps of: upon receipt of a call setup request, acquiring header 

20 information, needed to transmit a voice frame to a destination, from a signaling 
frame received through the first physical channel, and storing the acquired header 
information in association with a code used for the transmission apparatus; after 
completion of the call setup, extracting a code used for the voice frame received 
through the second physical channel, and detecting header information 

25 corresponding to the extracted code from the header information stored in 
association with the code; and adding the detected header information to the 
voice frame, and transmitting the header-added voice frame to the destination. 

In accordance with a fourth aspect of the present invention, there is 
30 provided an apparatus for receiving a signaling frame and a voice frame from at 
least one transmission apparatus through first and second physical channels in a 
CDMA mobile communication system having an ALL-IP network. The 
apparatus comprises a protocol stack for, upon receipt of a call setup request, 
acquiring header information, needed to transmit a voice frame to a destination, 
35 from a signaling frame received through the first physical channel; a header 
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information storage for storing the acquired header information in association 
with a code used for the transmission apparatus; and a frame controller for, after 
completion of the call setup, detecting header information corresponding to a 
code used for the voice frame received through the second physical channel, 
5 adding the detected header information to the voice frame, and transmitting the 
header-added voice frame to the destination. 

In accordance with a fifth aspect of the present invention, there is 
provided a method for transmitting a frame in a CDMA mobile communication 

10 system having an ALL-IP network. The method comprises transmitting header 
information needed to transmit a voice frame to a destination through a signaling 
frame, constructing a voice frame using only voice data and transmitting the 
constructed voice frame; and acquiring header information from the signaling 
frame, storing the acquired header information, and upon receipt of the voice 

15 frame, adding the stored header information to the voice frame, and transmitting 
the header-added voice frame to a core network. 

In accordance with a sixth aspect of the present invention, there is 
provided an apparatus for transmitting a frame in a CDMA mobile 

20 communication system having an ALL-IP network. The apparatus comprises a 
mobile terminal for transmitting header information needed to transmit a voice 
frame to a destination through a signaling frame, constructing a voice frame 
using only voice data and transmitting the constructed voice frame; and a Node B 
for acquiring header information from the signaling frame, storing the acquired 

25 header information, and upon receipt of the voice frame, adding the stored header 
information to the voice frame, and transmitting the header-added voice frame to 
a core network. 

In accordance with a seventh aspect of the present invention, there is 
30 provided a method for transmitting a transmission frame, received from a core 
network, from a Node B to a mobile terminal in a CDMA mobile communication 
system having an ALL-IP network and transmitting a signaling frame and a voice 
frame to the mobile terminal through first and second physical channels. The 
method comprises determining a type of a transmission frame received from the 
35 core network; if the transmission frame is a signaling frame, transmitting the 
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transmission frame with header information to the mobile terminal through the 
first physical channel; and if the transmission frame is a voice frame, removing 
header information from the transmission frame, and transmitting the header- 
removed transmission frame to the mobile terminal through the second physical 
5 channel. 

In accordance with an eighth aspect of the present invention, there is 
provided an apparatus for transmitting a transmission frame, received from a core 
network, from a Node B to a mobile terminal in a CDMA mobile communication 

10 system having an ALL-IP network and transmitting a signaling frame and a voice 
frame to the mobile terminal through first and second physical channels. The 
apparatus comprises a header information storage for storing header information 
in association with a code for identifying the mobile terminal; a protocol stack 
for separating header information from a transmission frame received from the 

1 5 core network; and a frame controller for transmitting the transmission frame with 
header information to the mobile terminal through the first physical channel if 
the transmission frame is a signaling frame; and removing header information 
from the transmission frame, and transmitting the header-removed transmission 
frame to the mobile terminal through the second physical channel, if the 

20 transmission frame is a voice frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
25 invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 illustrates a structure of a general mobile communication system 
supporting an ALL-IP network; 

FIG, 2 illustrates a schematic structure of a mobile terminal and a Node 
30 B for transmitting a transmission frame including a voice frame in a general 
mobile communication system supporting an ALL-IP network; 

FIG. 3 illustrates a structure of a transmission frame transmitted/received 
between a mobile terminal and a Node B in a general mobile communication 
system supporting an ALL-IP network; 
35 FIG. 4 illustrates a structure of a mobile terminal and a Node B for 
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transmitting a voice frame in a mobile communication system supporting an 
ALL-IP network according to an embodiment of the present invention; 

FIG. 5 illustrates a procedure for transmitting a voice frame by a mobile 
terminal in a mobile communication system supporting an ALL-IP network 
5 according to an embodiment of the present invention; 

FIG. 6 illustrates a procedure for receiving a voice frame by a mobile 
terminal in a mobile communication system supporting an ALL-IP network 
according to an embodiment of the present invention; and 

FIG. 7 illustrates a procedure for processing a voice frame by a Node B 
10 in a mobile communication system supporting an ALL-IP network according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 A preferred embodiment of the present invention will be described herein 

below with reference to the accompanying drawings. In the following description, 
well-known functions or constructions are not described in detail since they 
would obscure the invention in unnecessary detail. 

20 FIG. 4 illustrates a structure of a mobile terminal and a Node B 

according to an embodiment of the present invention. A method of transmitting a 
voice frame will be described with reference to FIG. 4. 

In FIG. 4, reference numeral 400 indicates a mobile terminal and 
25 reference numeral 420 indicates a Node B. The mobile terminal 400 includes a 
signaling processor 401 for receiving a telephone number or an IP address input 
by a user and outputting a header generation command for generating 
corresponding header information, a protocol stack 403 for generating header 
information in response to the header generating command, a codec 405 for 
30 converting voice input by the user into voice data and outputting a voice frame 
with a specific length, and a physical layer 413 for transmitting the voice frame 
through a first channel Chi and the header information through a second channel 
Ch2. Preferably, the first channel Chi is a traffic channel and the second channel 
Ch2 is a control channel. 



35 
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Further, the Node B 420 includes a channel element 421 for handling 
signals transmitted and received to/from a plurality of mobile terminals, such as 
mobile terminal 400, an interface 423 for interfacing signals transmitted/received 
through the channel element 421 with internal elements, a frame controller 431 
5 for controlling frames transmitted/received through the interface 423, a protocol 
stack 425 for generating header information of the voice frame to be 
transmitted/received through the interface 423 and the channel element 421, a 
signaling processor 427 for managing a signaling process for generating header 
information under the control of the frame controller 431, and a header 

10 information storage 429 for storing header information received from the mobile 
terminals, such as the mobile terminal 400, in association to the mobile terminals. 
A frame for transmitting header information from the mobile terminal 400 to the 
Node B 420 is called a "signaling frame". The Node B 420 can use uplink codes 
in order to identify the header information of the mobile teraiinals. That is, the 

1 5 Node B 420 detects unique codes for the mobile terminals connected thereto and 
stores the detected codes. Further, the Node B 420 detects header information 
received from the mobile terminals and stores the detected header information in 
association with the unique codes of the mobile terminals that have transmitted 
the header information. This relation is illustrated in Table 1 . 

20 



Table 1 





Mobile Terminal 


Header Information 




code 1[...] 


RTP header [...] 
UDP header [...] 
IP header [...] 


2 


code2[...] 


RTP header [...] 
UDP header [...] 
IP header [...] 








n 


coden[...] 


RTP header [...] 
UDP header [...] 
IP header [..-1 



Further, in order to identify header information of UEs (User Equipments, 
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or mobile terminals), the Node B 420 can optionally use UE ID. Such UE ID 
includes TMSI (Temporary Mobile Subscriber Identity) used to temporarily 
assign IDs to the UEs, IMEI (International Mobile Equipment Identity) used to 
identity international subscribers, EMSI (International Mobile Subscriber 
5 Identity), PMSI (Packet Mobile Subscriber ID), and CEI (Channel Element 
Index). 

The signaling message transmitted from the mobile terminal 400 to the 
Node B 420 through the control channel can be an origination message, a 
1 0 structure of which is illustrated in Table 2 . 

Table 2 

Origination Message 

Type | Code | Extension Length [ Version 

Source TP Address 

Destination IP Address 



In Table 2, the origination message according to the present invention 
15 additionally defines an Extension field for carrying header information on the 
general origination message. The Extension field, the fields excepting an 
Origination Message field, is comprised of a Type field indicating one of the RTP, 
UDP, and IP headers, and a Flag for an additional function. For example, the 
Flag for an additional function is comprised of a Code field indicating a binding 
20 cache time of the Node B, an Extension Length field indicating a length of the 
added Extension field, a Version field indicating version information (e.g., 
Version 4 (IPv4) and Version 6 (IPv6)) of the IP in use, a Source IP Address 
indicating an IP address of a source (or origination) mobile terminal, and a 
Destination IP Address field indicating an IP address of a destination mobile 
25 terminal. 

Descriptions of the invention will be made separately for a case where 
the mobile terminal 400 transmits a voice frame and another case where the Node 
B 420 transmits a voice frame. 

30 
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In the former case, upon receipt of a call attempt request from a user, the 
mobile terminal 400 generates a telephone number or an IP address input by the 
user and provides the generated telephone number or IP address to a signaling 
processor 401. The signaling processor 401 receives the telephone number or IP 
5 address, and provides the protocol stack 403 with a header generation command 
based on the received telephone number or IP address. The protocol stack 403 
generates RTP header, UDP header, and IP header in response to the header 
generation command, and provides them to a signaling frame transceiver 411 of a 
franie handler 407. The frame transceiver 411 provides the generated header 
10 information to the physical layer 413. The physical layer 413 carries the header 
information on the signaling frame, spreads the signaling frame with a user 
identification code, modulates the spread signaling frame into a radio signal, and 
transmits the radio signal to the Node B 420 through the second channel Ch2. 

1 5 After transmission of the signaling frame carrying the header information, 

the mobile terminal 400 receives user's voice through a speech path formed 
through call negotiation with the Node B 420. The codec 405 then encodes the 
received user's voice into voice data and provides the voice data to the voice 
frame transceiver 409. The voice frame transceiver 409 receives the voice data 

20 and provides the received voice data to the physical layer 413 in a voice frame 
unit. The physical layer 413 modulates the voice frame into a radio signal and 
transmits the radio signal to the Node B 420 through the first channel Chi. 

The Node B 420 receives the signaling frame transmitted by the mobile 
25 terminal 400 from the second channel Ch2 through an antenna ANT. The 
signaling frame received through the antenna ANT is provided to the channel 
element 421. The channel element 421 detects a terminal code from the received 
signaling frame and provides the detected terrninal code to the frame controller 
431 through the interface 423. Further, the channel element 421 demodulates the 
30 signaling frame received in the form of the radio signal, and provides the 
demodulated signaling frame to the protocol stack 425 through the interface 423. 
The frame controller 431 receives a unique code for the mobile terminal, output 
from the channel element 421, and allows the signaling processor 427 to control 
an operation of processing the signaling frame. The signaling processor 427, 
35 under the control of the frame controller 431, detects headers from the received 



WO (13/005657 



12 



PCT/KR02/01278 



signaling frame and provides the detected headers to the header information 
storage 429. 

After storing the headers from the mobile terminal in the header 
5 information storage 429, the frame controller 43 1 detects a terminal identification 
code for the voice frame received through the channel element 421, and searches 
the header information storage 429 for the header information corresponding to 
the detected code. Upon detecting the header information, the frame controller 
43 1 adds the detected header information to the voice frame and transmits it to 
1 0 the upper core network. 

By doing so, it is possible to transmit only the pure voice frame through 
voice transmission channel, i.e., the first channel Chi, on the radio link between 
the mobile terminal 400 and the Node B 420. 

15 

In the latter case, the Node B 420 receives an IP-based transmission 
frame from the core network. The received transmission frame is comprised of a 
voice frame and a header added to the voice frame. The Node B 420 separates 
the header and the voice frame from the transmission frame received from the 

20 core network, and searches the header information storage 429 for a code 
corresponding to the header information. Upon detecting the corresponding code, 
the Node B 420 transmits the voice frame corresponding to the detected code 
through the first channel Chl allocated to the mobile terminal 400. Here, it is not 
necessary to transmit the separated header. However, when it is necessary to 

25 indicate source (or caller) information, the Node B 420 can carry the header on 
the signaling frame and transmits the signaling frame through the second channel 
Ch2 before transmitting the voice frame during initial destination-call setup. To 
be specific, upon receiving a transmission frame comprised of the header and the 
voice frame from the core network, the frame controller 43 1 of the Node B 420 

30 determines whether the header information for the mobile terminal 400 that has 
transmitted the transmission frame is stored in the header information storage 
429. If the header information for the mobile teraiinal 400 is stored in the header 
information storage 429, the frame controller 431 provides the transmission 
frame to the protocol stack 425 through the interface 423, and controls the 

35 signaling processor 427 to separate the header and the frame from the 
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transmission frame through the protocol stack 425. The separated header is used 
only for identifying the destination terminal, and the voice frame is transmitted to 
the mobile terminal 400 through the channel element 421 assigned the first 
channel Chi. 

5 

The mobile terminal 400 receives the voice frame transmitted by the 
Node B 420 through the physical layer 413 for the first channel Chi. The 
received voice frame is converted into voice through the voice frame transceiver 
409 and the codec 405. 

10 

FIG. 5 illustrates a procedure for transmitting a voice frame during call 
origination by a mobile terminal in a mobile communication system supporting 
an ALL-IP network according to an embodiment of the present invention. A 
voice frame transmission method by the mobile terminal will be described in 
1 5 detail with reference to FIG. 5. 

Referring to FIG. 5, the mobile terminal 400 determines in step 501 
whether a call attempt request is received from the user. Upon receiving a call 
attempt request from the user, the mobile terminal 400 generates a header in the 

20 signaling processor 401 and the protocol stack 403 in response to a telephone 
number or IP address input by the user, in step 503. After generating the header 
in step 503, the mobile terminal 400 carries the generated header on the signaling 
frame in step 505, and then proceeds to step 507 where the signaling frame 
transceiver 411 spreads the signaling frame with the header using the terminal 

25 identification code and transmits the spread signaling frame to the Node B 420 
through the second channel Ch2 of the physical layer 413. In step 509, the 
mobile terminal 400 establishes an existing channel or a separate voice-only 
channel for exclusively transmitting voice data, and upon receipt of voice from 
the user, the mobile terminal 400 proceeds to step 511, where the codec 405 of 

30 the mobile terminal 400 converts the received voice into voice data and transmits 
the converted voice data to the voice frame transceiver 409, and the voice frame 
transceiver 409 constructs a voice frame with a specific length using the received 
voice data. The voice frame is provided to the physical layer 413, where it is 
spread with the terminal identification code, and then transmitted to the Node B 

35 through the existing channel or the first channel Chi, the separate voice-only 
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channel. However, if no voice is received, the mobile terminal 400 returns to step 
503 and repeatedly performs the process of step 503 and it succeeding steps at 
stated periods. 

5 FIG. 6 illustrates a procedure for receiving a voice frame by a mobile 

terminal in a mobile communication system supporting an ALL-IP network 
according to an embodiment of the present invention. A voice frame reception 
method by the mobile terminal will be described in detail with reference to FIG. 
6. 

10 

Referring to FIG. 6, the mobile terminal 400 periodically checks in step 
601 whether a destination (or incoming) call is received. Upon receiving a 
destination call, the mobile terminal 400 determines in step 603 whether a frame 
is received. Upon receiving a frame, the mobile terminal 400 determines in step 

15 605 whether the received frame is a signaling frame or a voice frame. If the 
received frame is a voice frame, the mobile terminal 400 proceeds to step 609. 
Otherwise, if the received frame is a signaling frame, the mobile terminal 400 
proceeds to step 607. Here, the signaling frame is a general signaling frame, and 
when it is necessary to receive the originator's information (or caller 

20 information), the mobile terminal 400 may receive the signaling information 
according to the present invention. In step 609, the mobile terminal 400 
demodulates the voice frame into voice. In step 607, the mobile terminal 400 
generates an alarm indicating reception of the destination call based on the 
signaling frame, and when the signaling frame is identical to the signaling frame 

25 according to the present invention, the mobile terminal 400 detects a header from 
the signaling frame, analyzes the detected header and then outputs the analyzed 
header information. The analyzed header information is displayed on a display 
device of the mobile terminal 400 to inform the user of the caller information. 
After steps 607 and 609, the mobile terminal 400 determines in step 611 whether 

30 the call is ended. If the call is not ended, the mobile terminal 400 returns to step 
603. 

FIG. 7 illustrates a procedure for processing a voice frame by a Node B 
in a mobile communication system supporting an ALL-IP network according to 
35 an embodiment of the present invention. A voice frame processing method by the 
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Node B will be described in detail with reference to FIG. 7. 

Referring to FIG. 7, the Node B 420 determines in step 701 whether a 
frame is received from the mobile terminal 400 through the channel element 421. 
5 Upon receiving a frame through the channel element 421, the Node B 420 
determines in step 703 whether the received frame is a voce frame or a signaling 
frame. If the received frame is a signaling frame, the Node B 420 proceeds to 
step 721 where it detects header information included in the signaling frame. 
Thereafter, the Node B 420 determines in step 723 whether the header 

10 information storage 429 has the same code as a code for identifying the mobile 
terminal 400 that has transmitted the header information. If there exists the same 
header information for the mobile terminal, the Node B 420 proceeds to step 725. 
Otherwise, if the header information does not exist in a table of the header 
information, storage 429, the Node B proceeds to step 727 where it stores the 

15 detected header information in the header information storage 429 along with the 
unique code for the mobile terminal. However, when the header information for 
the mobile terminal exists in the table, it is not necessary to store the detected 
header information, so the Node B 420 performs the signaling process in step 
725. That is, the Node B 420 carries the header information for the mobile 

20 terminal, stored in the header information storage 429, on the signaling frame, 
and then transmits the signaling frame to the core network in step 729. 

The description of the invention has been made for the case where the 
signaling message is received from the mobile terminal 400. However, when it is 

25 intended to originate a call to a specific mobile terminal, the Node B 420 receives 
a signaling message from the core network and transmits the received signaling 
message to the specific mobile terminal. This operation is performed in the 
known method, so a detailed description thereof will not be provided for 
simplicity. However, as to a mobile terminal requiring the caller information, the 

3 0 Node B 420 may transmit a signaling message according to the present invention, 
i.e., a signaling frame with the header information to the mobile terminal. 

If it is determined in step 703 that the received frame is a voice frame, 
the Node B 420 determines in step 705 whether the voice frame is received form 
35 the mobile terminal 400 or the core network. As a result of the determination, if 
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the voice frame is received from the mobile terminal 400, the Node B 420 
proceeds to step 707, and if the voice frame is received from the core network, 
the Node B 420 proceeds to step 715. In step 707, the Node B 420 searches the 
table of the header information storage 423 to determine whether header 
5 information for the mobile terminal 400 exists. If the header information does not 
exist in the header information storage 429, the Node B 420 performs an error 
process in step 713. Otherwise, if the header information exists in the header 
information storage 429, the Node B 420 proceeds to step 709 where it generates 
a header based on the stored header information, and performs RTF, UDP and IP 
10 protocol operations. Thereafter, in step 711, the Node B adds the headers to the 
voice frame, and then transmits the header-added voice frame to the core network. 

However, if it is determined in step 705 that the voice frame is received 
from the core network, the Node B 420 determines in step 715 whether the 

15 header information for the mobile terminal that will receive me voice frame 
exists in the table of the header information storage 429. If the header 
information for the mobile terminal does not exist in the header information 
storage 429, the Node B 420 proceeds to step 713 where it performs the error 
process. Otherwise, if there exists the header information, the Node B 420 

20 proceeds to step 717 where it performs a protocol operation and removes the 
header from the transmission frame comprised of the headers and the voice frame. 
Thereafter, in step 719, the Node B 420 transmits the header-removed voice 
frame to the mobile terminal 400 through the first channel Chi. Although the 
present invention has been applied to the voice frame, it can also be applied to 

25 the data frame. 

The apparatus and method according to the present invention can prevent 
excessive addition of headers to voice/data traffic, occurring in a radio region 
between the mobile terminal and the Node B in a mobile communication system 
30 supporting an ALL-EP network. In addition, the apparatus and method can 
effectively use the same radio band in various radio networks as well as the 3 rd 
generation mobile communication system. 

While the invention has been shown and described with reference to a 
35 certain preferred embodiment thereof, it will be understood by those skilled in 
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the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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WHAT IS CLAIMED IS: 

1. A transmission apparatus for transmitting a signaling frame and 
a voice frame to a reception apparatus in a CDMA (Code Division Multiple 

5 Access) mobile communication system having an ALL-IP (Internet Protocol) 
network, comprising: 

a signaling frame transmitter for transmitting header information, needed 
to transmit a voice frame to a destination, to the reception apparatus through a 
signaling frame during a call setup at a call attempt request of a user; and 
10 a voice frame transmitter for constructing the voice frame using only 

voice data to be transmitted, upon completion of the call setup, and transmitting 
the voice frame to the reception apparatus. 

2. The transmission apparatus of claim 1, wherein the signaling 
1 5 frame transmitter comprises : 

a signaling processor for outputting a header generating command during 
the call setup; 

a protocol stack for generating header information corresponding to a 
destination ID (Identifier) input by the user in response to the header generation 
20 command; and 

a transmitter for transmitting the header information to the reception 
apparatus through the signaling frame. 

3. The transmission apparatus of claim 2, wherein the destination 
25 ID includes at least one of a telephone number and an IP address. 

4. The transmission apparatus of claim 3, wherein the header 
information includes at least one of RTP (Real Time Protocol) header 
information, UDP (User Datagram Protocol) header information, and IP header 

30 information. 

5. The transmission apparatus of claim 1, wherein the voice frame 
transmitter comprises: 

a codec for converting voice signals to be transmitted into voice data, 
35 after completion of the call setup; and 
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a transmitter for constructing the voice frame using only the voice data, 
and transmitting the constructed voice frame to the reception apparatus. 

6. The transmission apparatus of claim 1, wherein the signaling 
frame and the voice frame are transmitted through different channels. 

7. A method for transmitting a signaling frame and a voice frame to 
a reception apparatus in a CDMA (Code Division Multiple Access) mobile 
communication system having an ALL-IP network, comprising the steps of: 

transmitting header information, needed to transmit a voice frame to a 
destination, to the reception apparatus through a signaling frame during a call 
setup at a call attempt request of a user; and 

transmitting the voice frame to the reception apparatus. 

8. The method of claim 7, wherein the signaling frame transmission 
step comprises the steps of: 

outputting a header generating command during the call setup; 

generating header information corresponding to a destination ID 
(Identifier) input by the user in response to the header generation command; and 

transmitting the header information to the reception apparatus through 
the signaling frame. 

9. The method of claim 8, wherein the destination ID includes at 
least one of a telephone number and an IP address. 

10. The method of claim 9, wherein the header information includes 
at least one of RTP (Real Time Protocol) header information, UDP (User 
Datagram Protocol) header information, and IP header information. 

1 1 . The method of claim 7, wherein the voice frame transmitting 
step comprises the steps of: 

converting voice signals to be transmitted into voice data, after 
completion of the call setup; 

constructing the voice frame using only the voice data; and 
transmitting the constructed voice frame to the reception apparatus. 
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12. The method of claim 7, wherein the signaling frame and the 
voice frame are transmitted through different channels. 

5 1 3 . A method for receiving a signaling frame and a voice frame from 

at least one transmission apparatus through a first physical channel and a second 
physical channel in a CDMA (Code Division Multiple Access) mobile 
communication system having an ALL-IP network, comprising the steps of: 

upon receipt of a call setup request, acquiring header information, needed 
10 to transmit a voice frame to a destination, from a signaling frame received 
through the first physical channel, and storing the acquired header information in 
association with a code used for the transmission apparatus; 

after completion of the call setup, extracting a code used for the voice 
frame received through the second physical channel, and detecting header 
15 information corresponding to the extracted code from the header information 
stored in association with the code; and 

adding the detected header information to the voice frame, and 
transmitting the header-added voice frame to the destination. 

20 14. The method of claim 13, wherein the header information 

includes at least one of RTP (Real Time Protocol) header information, UDP 
(User Datagram Protocol) header information, and IP header information. 

15. The method of claim 13, further comprising the step of deleting 
25 header information stored in association with a code for a release-requested call, 

upon receipt of a request for releasing the call. 

16. An apparatus for receiving a signaling frame and a voice frame 
from at least one transmission apparatus through a first physical channel and a 

30 second physical channel in a CDMA (Code Division Multiple Access) mobile 
communication system having an ALL-IP network, comprising: 

a protocol stack for, upon receipt of a call setup request, acquiring header 
information, needed to transmit a voice frame to a destination, from a signaling 
frame received through the first physical channel; 

35 a header information storage for storing the acquired header information 
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in associatioirwith a code used for the transmission apparatus; and 

a frame controller for, after completion of the call setup, detecting header 
information corresponding to a code used for the voice frame received through 
the second physical channel, adding the detected header information to the voice 
5 frame, and transmitting the header-added voice frame to the destination. 

17. The apparatus of claim 16, wherein the header information 
includes at least one of RTP (Real Time Protocol) header information, UDP 
(User Datagram Protocol) header information, and IP header information. 

10 

18. The apparatus of claim 16, wherein the frame controller deletes 
header information stored in the header information storage in association with a 
code for a release-requested call, upon receipt of a request for releasing the call. 

15 19. A method for transmitting a frame in a CDMA (Code Division 

Multiple Access) mobile communication system having an ALL-IP network, 
comprising the steps of: 

transmitting header information needed to transmit a voice frame to a 
destination through a signaling frame; 
20 constructing a voice frame using only voice data; 

transmitting the constructed voice frame; 
acquiring header information from the signaling frame; 
storing the acquired header information; 

upon receipt of the voice frame, adding the stored header information to 
25 the voice frame; and 

transmitting the header-added voice frame to a core network. 

20. The method of claim 19, wherein the header information 
includes at least one of RTP (Real Time Protocol) header information, UDP 

30 (User Datagram Protocol) header information, and IP header information. 

21. The method of claim 19, further comprising the step of deleting 
header information stored in association with a code for a release-requested call, 
upon receipt of a request for releasing the call. 

35 
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22. An apparatus for transmitting a frame in a CDMA (Code 
Division Multiple Access) mobile communication system having an ALL-IP 
network, comprising: 

a mobile terminal for transmitting header information needed to transmit 
5 a voice frame to a destination through a signaling frame, constructing a voice 
frame using only voice data and transmitting the constructed voice frame; and 

a Node B for acquiring header information from the signaling frame, 
storing the acquired header information, and upon receipt of the voice frame, 
adding the stored header information to the voice frame and transmitting the 
10 header-added voice frame to a core network. 

23. The apparatus of claim 22, wherein the header information 
includes at least one of RTP (Real Time Protocol) header information, UDP 
(User Datagram Protocol) header information, and IP header information. 

15 

24. The apparatus of claim 22, wherein the Node B deletes header 
information stored in association with a code for a release-requested call, upon 
receipt of a request for releasing the call. 

20 25. A method for transmitting a transmission frame, received from a 

core network, from a Node B to a mobile terminal in a CDMA (Code Division 
Multiple Access) mobile communication system having an ALL-IP network and 
transmitting a signaling frame and a voice frame to the mobile terminal through a 
first physical channel and a second physical channel, comprising the steps of: 

25 determining a type of a transmission frame received from the core 

network; 

if the transmission frame is a signaling frame, transmitting the 
transmission frame with header information to the mobile terminal through the 
first physical channel; and 
30 if the transmission frame is a voice frame, removing header information 

from the transmission frame and transmitting the header-removed transmission 
frame to the mobile terminal through the second physical channel. 

26. The method of claim 25, wherein the header information 
35 includes at least one of RTP (Real Time Protocol) header information, UDP 
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(User Datagram Protocol) header information, and IP header information. 

27. An apparatus for transmitting a transmission frame, received 
from a core network, from a Node B to a mobile terminal in a CDMA (Code 
5 Division Multiple Access) mobile communication system having an ALL-IP 
network and transmitting a signaling frame and a voice frame to the mobile 
terminal through a first physical channel and a second physical channel, 
comprising: 

a header information storage for storing header information in 
1 0 association with a code for identifying the mobile terminal; 

a protocol stack for separating header information from a transmission 
frame received from the core network; and 

a frame controller for transmitting the transmission frame with header 
infonnation to the mobile terminal through the first physical channel if the 
15 transmission frame is a signaling frame; and removing header information from 
the transmission frame, and transmitting the header-removed transmission frame 
to the mobile terminal through the second physical channel, if the transmission 
frame is a voice frame. 

20 28. The apparatus of claim 28, wherein the header information 

includes at least one of RTP (Real Time Protocol) header information, UDP 
(User Datagram Protocol) header information, and IP header information. 

29. A transmission apparatus apparatus in an IP-based mobile 
25 communication system, comprising: 

a signaling frame transmitter for generating an IP header and 
transmitting a signaling frame with the IP header; and 

a packet transmitter for transmitting packet data without an IP header 
after transmission of the signaling frame. 

30 

30. The transmission apparatus of claim 29, wherein the signaling 
frame transmitter comprises: 

a signaling processor for outputting a header generating command 
according to signaling information; 
35 a protocol stack for generating a header in response to the header 
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generation command; and 

a transmitter for transmitting the signaling frame with the generated 
header through a physical layer. 

5 31. The transmission apparatus of claim 29, wherein the packet 

transmitter comprises: 

a codec for converting input voice into voice data; and 
a packet data frame transmitter for packetizing the voice data into a 
packet data frame, and transmitting the packet data frame through a physical 
10 layer. 

32. The transmission apparatus of claim 29, wherein the signaling 
frame and the packet data frame are transmitted through different channels. 

15 33. A transmission apparatus in an IP-based mobile communication 

system in which a mobile terminal transmits a signaling frame and a packet data 
frame through different channels, comprising: 

a header information storage for generating a table in which header 
information detected from the signaling frame is mapped to a unique code of the 

20 mobile terminal, and storing the table therein; and 

a transmission frame generator for receiving a packet data frame 
transmitted by the mobile terminal, adding a header corresponding to the mobile 
terminal, read from the header information storage, to the packet data frame, and 
transmitting the header-added packet data frame to a core network. 

25 

34. An IP-based mobile communication system comprising: 

a mobile terminal for first transmitting a signaling frame with header 
information, and then separately transmitting a data frame; and 

a Node B for detecting header information from the signaling frame 
30 received from the mobile terminal, storing the detected header information 
therein, adding the stored header to the data frame upon receipt of the data frame, 
and transmitting the header-added data frame to a core network. 

35. A transmission method for a mobile terminal in an IP-based 
35 mobile communication system, comprising the steps of: 
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generating an IP header and transmitting a signaling message with the IP 
header; and 

transmitting data without an IP header after transmission of the signaling 

frame. 

5 

36. The transmission method of claim 35, wherein the signaling 
frame transmission step comprises the steps of: 

outputting a header generation command according to signaling 
information; 

1 0 generating a header in response to the header generation command; and 

transmitting the signaling frame with the generated header through a 
physical layer. 

37. The transmission method of claim 35, wherein the data 
1 5 transmission step comprises the steps of: 

converting input voice into voice data; and 

packetizing the voice data into a packet data frame, and transmitting the 
packet data frame through a physical layer. 

20 38. A data processing method for a Node B in an IP-based mobile 

communication system in which a mobile terminal transmits a signaling frame 
and a packet data frame through different channels, comprising the steps of: 

detecting a header from the signaling frame received from the mobile 
terminal, generating a table including header information for the mobile terminal, 

25 and storing the table in a header information storage; and 

receiving a packet data frame transmitted by the mobile terminal, adding 
a header corresponding to the mobile terminal, read from the header information 
storage, to the packet data frame, and transmitting the header-added packet data 
frame to a core network. 

30 

39. A data transmission method in an IP-based mobile 
communication system, comprising the steps of: 

packetizing IP header information and user voice data into a signaling 
frame and a voice frame, respectively, and transmitting the signaling frame and 
35- the voice frame from a mobile terminal to a Node B; and 
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detecting the IP header information from the signaling frame received 
from the mobile terminal, storing the detected IP header information therein, 
adding the IP header to the voice frame upon receipt of the voice frame, and 
transmitting the header-added voice frame to a core network. 



WO 03/005657 



1/7 



PCT/KR02/01278 




WO 03/005657 



2/7 



PCT/KR02/01278 




WO 03/005657 



3/7 



PCT/KR02/01278 



ft cn 

- C CD 



Q 00 



o 

ZD 



>- 

CD 



□C _ 
CO 
O UJ 

X CO 
o_ CSJ 
CC 3^ 



21 



CO 

o 

I— I 



o 
o 



2g 



WO 03/005657 



4/7 



PCTYKR02/01278 




WO 03/005657 



5/7 



PCT/KR02/01278 



( START ) 



50k 



ATTEMPT REQUEST^ 



GENERATE HEADER 

\ 



-503 



GENERATE SIGNALING FRAME 



-505 



TRANSMIT SIGNALING 
FRAME TO NODE B 



509 ^ 



-507 



voice received? 
Tyes 



NO 



TRANSMIT VOICE FRAME TO NODEB 
THROUGH VOICE CHANNEL 



-511 



(~ END ) 



FIG. 5 



WO 03/005657 



6/7 



PCT/KR02/01278 



( START ) 



DESTINATION CALL RECEIVED -601 




CONVERT VOICE 
FRAME INTO VOICE 



GENERATE ALARM INDICATING 
RECEIPT OF DESTINATION CALL, 
DETECT HEADER AND ANALYZE 
DETECTED HEADER 



^607 




-609 



( END ) 



FIG. 6 



WO 03/005657 



7/7 



PCT/KR02/01278 




INTERNATIONAL SEARCH REPORT 



I fteraationa! application No. 
PCT/KR02/01278 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7 H04L 12/66 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
H04L29/06; H04L29/12, H04L12/28, H04Q7/00, H04Q7/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean Patents and applications for inventions since 1990 



Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used) 
ESPACENET "mobile", "IP", "header" 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO, 0235863 (NORTEL NETWORKS LTD (CA); WU OENG (US)), 2 May 2002 (2. 5. 2002), 
see the whole document 

EP, 1206071 (MATSUSHITA ELECTRIC IND CO LTD (JP)), 15 May 2002 (15. 5. 2002), see 
the whole document 

WO, 0228056 (HOBBIS KEVAN (GB); DECLERCK DANIEL J (US); MOTOROLA INC (US); 
FLYNN PAUL VINCENT (US); RINCHIUSO JOSEPH (US)), 4 Apr. 2002 (4. 4. 2002), see the 
whole document 

US, 6172986 (HITACHI LTD (US)), 9 Jan. 2001 (9. 1. 2001), see the whole document 

EP, 1032178 (LUCENT TECHNOLOGIES INC (US)), 30 Aug. 2000 (30. 8. 2000), sec the whole 



16, 19,22,25,27,33 
16, 22, 25, 27, 33 
1, 16, 22, 25, 27, 33 

1, 16 
1, 16 



| [ Further documents are listed in the continuation of Box C. 



| | See patent family a 



♦ Special categories of cited documents: ~~~ 

*A" document defining the genera! state of the art which is not considered 

to be of particular relevence 
"E" earlier appl icaticn or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority ciaim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

referring to an oraf disclosure, use, exhibition or other 



document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international : 

date and not in conflict with the application but cited to understand 



ir priority 



the principle or theory underlying the invention 
"X" document of particular relevence; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular relevence; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such doeuments.such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



;e of the actual completion of the international search 
08 NOVEMBER 2002 (08.1 1.2002) 



Date of mailing of the international search report 
09 NOVEMBER 2002 (09.1 1.2002) 
Authorized officer 



Name and mailing address of the ISA/KR 

j/t^ Korean Intellectual Property Office 

m 920 Dunsan-dong, Seo-gu, Daejeon 302-701, 

■L"3fcr J Republic of Korea 

i^sirmleNo. 82-42-472-7140 



SEONG, Baek Moon 
Telephone No. 82-42-481-5689 



